BACKGROUND: Social support is associated with better diabetes self-management behavior (SMB), yet interventions to increase family and friend support (FF support) have had inconsistent effects on SMB.
INTRODUCTION
Patients' diabetes self-management is a key determinant of diabetes outcomes. Self-management tasks, such as glucose testing or insulin injection, often take place in social settings and can alter family and social routines. Patients' family and friends can provide support in overcoming these social barriers and in executing complex self-management behaviors, but can also pose barriers to self-management behaviors. Practical and emotional assistance received in family and friend relationships, or social support, has a positive influence on global measures of diabetes self-management behavior (SMB). [1] [2] [3] [4] [5] [6] [7] [8] However, to date interventions seeking to improve SMB by increasing social support from family and friends (FF support) have had mixed results. 9, 10 In light of increasing calls to involve family in chronic disease care, it is critical to more closely examine the effects of FF support and possible reasons for intervention success or failure. One hypothesis for inconsistent social support intervention effects is that FF support affects each SMB differently. For example, family support may be more important for SMBs that affect family routines, such as meal planning, or those that take place in social settings, such as glucose testing. Performance of some SMBs may depend on factors external to the family environment, such as neighborhood environment and community resources for healthful eating and physical activity. [11] [12] [13] [14] [15] Patients may receive more support for some SMBs from health professionals, making family support less important for those tasks. 16 Moreover, according to social cognitive theory and social support theory, patient psychological factors may mediate the effect of social support on SMB, and it is possible that these mediators vary in their ability to affect SMB. For instance, social support may improve SMB by first leading to increased self-efficacy 3, [17] [18] [19] or decreased depressive symptoms, [20] [21] [22] [23] and self-management tasks that are affected more by these factors 24 may be more affected by social support.
Despite discussion of these possible reasons for support to affect self-management tasks differently, 4 ,9 previous studies have not directly compared family support, professional support, and psychological influences across SMB domains. Accordingly, we examined the relationship between perceived family and friend support for each of five specific SMBs (testing sugar, taking diabetes medicines, following a diabetes meal plan, physical activity, and checking feet) and the performance of that behavior, using data from a survey of African-American and Latino adults with diabetes. We then compared the effects of adjusting for professional support, self-efficacy, and depression in each FF support-SMB relationship.
RESEARCH DESIGN AND METHODS

Study Population
We analyzed data from surveys of 164 African-American and Latino adults with type 2 diabetes. The surveys were conducted by the REACH Detroit Partnership, a CDC-funded collaboration of community groups, academic partners, and local health-care providers working to improve diabetes outcomes among African Americans and Latinos in the Eastside and Southwest Detroit communities. 25, 26 The surveys were completed as part of a baseline assessment of participants enrolled in a community-health worker-led diabetes selfmanagement intervention consisting of group self-management training sessions and individual support. Participants were age 18 or older, had physician-diagnosed type 2 diabetes, but no serious diabetes complications, such as blindness, amputation, or kidney failure, and received medical care through a local health system or a federally qualified community-health center. Participants were recruited from healthsystem diabetes registries. The average annual household income in the three zipcodes with the largest number of participants ranged from $24,256 to $25,546 (2000 US Census data). Of 578 eligible participants, 183 agreed to participate, and 164 completed the full baseline assessment. Latinos were more likely to participate than African-Americans (49.7% vs 26.8%), and the mean age of participants (53.0) was significantly lower than the age for non-participants (58.9). Surveys were conducted in the participant's home in their preferred language (English or Spanish) by a trained African-American or Latino interviewer.
Using a community-based participatory research approach, 26, 27 the REACH Detroit Partnership steering committee was actively involved in the development of the study questions, survey instrument, and methods for data collection, interpretation, and dissemination. The survey protocol received Institutional Review Board approval at the local participating health systems and the University of Michigan.
Study Measures
Sociodemographics were determined through self-report with survey items asking age, gender, education level, and race/ ethnicity. 
Statistical Analysis
Support for each SMB task was separately regressed onto the performance of the corresponding task in bivariate and multivariate models. Because SMB outcomes were collected in four categories of unequal intervals, they were treated as ordinal variables. Based on response distribution and clinical relevance of cutoff points to diabetes outcomes, taking medicines and checking feet were dichotomized to 7 days/week vs. less than 7 days/week, and testing sugar was dichotomized to 0-1 days/week vs. more than 1 day/week; these three SMBs were analyzed with logistic regression. The even response distribution in diabetes meal plan and physical activity categories allowed us to analyze these outcomes with ordered logistic regression. The principal independent variables (FF support, professional support, self-efficacy, and depressive symptoms) were measured with Likert scales and had near normal response distributions, so they were treated as continuous variables. Other independent variables were chosen based on theoretical and documented relationships with diabetes SMB and were limited in number by our sample size. They included age, gender, education, and race/ethnicity, medication regimen, and functional limitations. We tested for colinearity by examining bivariate associations of each of these additional independent variables with FF support and professional support using the Student's t-test for continuous variables and Pearson's chi-square test for categorical variables. Income was not used due to the high number of missing responses. We tested for interactions between medication type (oral or insulin) and FF medication support, and between functional limitations and FF physical activity support, by evaluating the effect of adding the corresponding interaction terms to the medication and physical activity adherence models.
To illustrate the clinical relevance of differences in FF support, we calculated regression model-based predicted probabilities 36 for performance of each self-management task significantly associated with FF support. Predictions were calculated from multivariate models controlled for sociodemographic and health variables for those with the lowest and highest level of FF support.
To compare the independent effect of professional support and psychological factors to that of FF support, these variables were added to the FF support-SMB multivariate models. Psychological factors and professional support were evaluated in separate models due to limitations of sample size. Because psychological factors were hypothesized to mediate the support-SMB relationship, we used the method described by Baron and Kenny 37 to assess for signs of mediation. According to this method, the independent variable (FF support) must be significantly associated with the proposed mediator variable (self-efficacy or depressive symptoms), which we tested with multivariate linear regression, adjusted for the same sociodemographic and health variables as SMB models. Then, when the mediator is included in the main analysis, the effect of the independent variable (FF support) on the dependent variable (SMB) should be lessened. Regression diagnostic procedures yielded no evidence for multicollinearity or influential outliers in any model. Analyses were done with Stata 9.2. 38 
RESULTS
The mean age of the 164 participants was 52.6 years, the majority (71%) was female, and 59% had at least high school education (Table 2) . Participants' were diagnosed with diabetes an average of 8.5 years previously, and their average A1C was 8.5%. None of the sociodemographic or health status measures in Table 2 were significantly associated with FF support or professional support in bivariate tests.
The mean level of FF support for the SMBs varied from 2.48 out of 5 for physical activity support to 2.79 for diabetes medication support (Table 3) . For medically related SMB (testing blood sugar, taking diabetes medications, and checking feet), the majority (67%-84%) reported following doctor recommendations 7 days/week. For lifestyle-related SMB (following a diabetes meal plan, physical activity), full adherence was reported 33-36% of the time.
Associations between FF Support and SMB Task Performance
In model 1, each unit increase in FF support, adjusting for sociodemographic and health factors, increased the adjusted odds ratio (AOR) for testing sugar by 1.77 (95% CI 1.21-2.58), increased the AOR for being in a higher physical activity category by 1.31 (0.98-1.73), and increased the AOR for being in a higher diabetes meal plan adherence category by 1.29 (0.97-1.70) ( Table 4 , model 1). The predicted probability of testing sugar ranged from 37% for participants with the lowest FF support to 85% with the highest level of FF support. The interaction term was significantly positively associated with medication taking in all medication models, indicating that the association of FF support was greater with taking oral medications.
The interaction term of FF physical activity support × functional limitations was not significant when added to physical activity models.
Additional Analyses
Multivariate linear regressions, adjusted for sociodemographic and health factors, showed that FF support had a positive association with self-efficacy for testing sugar (coefficient 0.36, p=0.03), following a diabetes meal plan (coefficient 0.37, p=0.04), and checking feet (coefficient 0.32, p=0.04) (data not shown in tables). There were no significant associations between any type of FF support and depressive symptoms. When psychological factors were added to multivariate models predicting SMB performance (model 2 in Table 4 ), self-efficacy was associated with testing sugar, following a diabetes meal plan, and checking feet, while greater depressive symptom severity was associated with lower adherence to a diabetes meal plan. The relationship between FF support for testing sugar and performance of testing sugar remained significant and did not decrease when psychological factors were added. However, in the models predicting following a diabetes meal plan and checking feet, the AOR of FF support decreased from model 1 to model 2 when psychological factors were added.
When we added professional support for diabetes care to multivariate models of SMB performance (model 3 in Table 4 ), professional support from non-physicians was associated with increased diabetes meal plan and checking feet adherence. In contrast, increased physician support was associated with decreased diabetes meal plan adherence. Of note, the relationship between FF support and adherence to a diabetes meal plan became statistically significant after adjusting for professional support.
DISCUSSION
In adjusted analyses in our sample of urban African-American and Latino adults with diabetes, social support from family and friends was positively associated with testing sugar and with following a diabetes meal plan when adjusted for professional support, but was not significantly associated with other SMBs tested. FF support had a significantly more positive effect on taking oral medications than on taking insulin. Selfefficacy was significantly associated with testing sugar, following a diabetes meal plan, and checking feet, while depressive symptoms were significantly associated with diabetes meal plan adherence only. Additional analyses suggested that selfefficacy could be mediating the effect of FF support on diabetes meal plan adherence and checking feet. Support from nonphysician health professionals was positively associated with following a diabetes meal plan and checking feet, while support from physicians was negatively associated with diabetes meal plan adherence. This study is the most detailed and comprehensive evaluation of the disease-specific family support-SMB relationship that we are aware of, as we examined the relationship of support to a wide variety of SMBs, compared the effects of family support with professional support on specific SMBs, and compared the effects of psychological factors and family support on SMB. Our study builds on the findings of two prior studies on the association of disease support with specific SMBs. Bailey and colleagues 39 found unadjusted correlations between overall diabetes social support and diet and exercise, but not with medications or testing sugar in 104 predominantly white participants. Shaw and colleagues' 15 study of 208 participants, 57% of whom were white, found that family and friend support was associated with diet and foot care, but not physical activity or testing sugar, after adjusting for age, gender, and education. Our study assessed a wider range of SMBs than prior studies, analyzed differences in support effects on oral medications vs. insulin, and included additional potential confounders such as participants' medication regimen and functional status. In this study three SMBs (taking medications, following a diabetes meal plan, and physical activity) had associations with FF support that were close to statistically significant. Given these results, it is possible that FF support had an effect on these SMBs that we were underpowered to detect at 95% confidence levels, but it is also possible that the FF support-SMB relationship for these SMBs did not vary in our participants. Our findings add valuable knowledge about FF support in African-American and Latino adults with diabetes. Adherence to SMB recommendations, such as testing sugar, diet plans, and checking feet, have been found to be lower in AfricanAmericans and Latinos, [40] [41] [42] [43] and factors such as family characteristics and cultural food practices have been shown to affect SMB in African-Americans and Latinos more than non-Hispanic whites. [44] [45] [46] When comparing the effect of support on SMB in white and African-American patients, 39 , 47 Bailey and colleagues found that support had stronger associations with SMB in African-Americans, while Fitzgerald and colleagues found that support mattered more to diet adherence in whites than African-Americans with diabetes. Studies with African-American [48] [49] [50] or Latino 51-53 participants have had conflicting results on whether social support is related to global measures of diabetes SMB. Our finding that social support is related to some SMBs and not others in these groups could help to explain these disparate findings and adds evidence that SMB interventions with African Americans and Latinos should consider the varying effects of social support on specific SMBs. We are not aware of any studies that directly compare the effects of social support in African-Americans and Latinos. We analyzed two factors that could affect the FF support-SMB relationship. First, we examined psychological mediators of the FF support-SMB relationship and found that selfefficacy and depressive symptoms did not show signs of mediating the association between testing sugar and FF support. However, we found evidence that self-efficacy could mediate the association of FF support with diabetes meal plan adherence and checking feet. We noted a pattern of independent relationships between self-efficacy and SMB similar to that found by others, 24 but we know of no other study looking simultaneously at FF support and self-efficacy with specific SMBs. It is possible that social support may affect some SMBs by increasing self-efficacy, while self-efficacy and support may act independently on other SMBs; this could be further tested in a prospective analysis. Second, we tested the effect of professional support on the FF support-SMB relationship, finding that non-physician professional support was most strongly associated with tasks that had no significant relationship with FF support: checking feet and diabetes meal plan adherence. Past research has shown that certain provider communication styles are more influential on some SMB than others. 54 Our findings could reflect the ability of professionals to give more effective support for tasks that require specialized or complex knowledge. Alternatively, when support from one source is ineffectual at supporting a task, patients may look to alternate support sources for that task. Interestingly, physician support was negatively associated with meal plan adherence, while nonphysician support was positively associated. While it is possible that physician support is detrimental to those trying to follow a meal plan or that non-physician professionals are more effective at supporting healthy eating, it is also possible that people who have more severe diabetes or who are not doing well with their meal plan require more attention from their physician providers.
There are other factors that could explain differences in FF support effects on SMBs. The quality of family support for various tasks needs to be evaluated. For example, families may have more accurate knowledge of -and confidence inproviding support for a simpler task like testing sugar than a more complex task like following a diabetes meal plan. In addition, the influence of factors external to the family on the ability for support to affect SMB needs to be evaluated. For example, the availability of medical supplies, healthy food, and exercise facilities may influence the ability of patients to 'act on' support from others, [11] [12] [13] [14] and these barriers are perceived as common in Detroit and other urban communities. 27, 55 This study has several limitations. First, our small sample size may have been underpowered to detect some statistically significant support-SMB associations. Our sample size also limited our ability to include more correlates of SMB in our models, such as comorbidities and cognitive function, although other measures of health status and functional status were included. Second, our participants were urban-dwelling, minority race or ethnicity, and were predominantly female, so these results may not be generalizable to other patient populations. The low response rate among African-Americans may have biased our sample and further limited generalizability. Third, it has been well documented that self-report of SMB leads to over-reporting of adherence, 56-58 although we relied on categories of adherence whose distribution probably still reflects the relative level of adherence between groups. Fourth, this study examines only perceived disease-specific support and does not distinguish between recognized types of support (such as instrumental, emotional, and informational) or between support from family versus friends. Since it appears that different types of support are important for different SMBs, future studies of social support and SMB should measure these specific types of support. Finally, cross-sectional data make it impossible to assess causality, as it is possible that FF support could be increased in response to more intensive SMB needs. Longitudinal analyses in progress could clarify the cause and effect relationship between support and SMB in this sample. Despite these limitations, our findings have important implications for future diabetes self-management research and interventions. Future studies of social support and SMB should examine effects on each SMB separately. Studies need to move beyond assessing whether support affects SMB and focus on how support affects SMB, by examining moderators and mediators of the support-SMB relationship. SMB interventions might be improved by focusing on FF support or professional support for those SMBs that are most influenced by such support. Alternatively, interventions could attempt to increase the quality of social support for those behaviors currently not influenced by social support. Our results further suggest that interventions could affect some SMB by directly increasing self-efficacy, but in other cases intervening on both FF support and self-efficacy could be necessary.
In conclusion, in this group of urban African-American and Latino people with diabetes, diabetes-specific social support from family and friends was associated with different selfmanagement behaviors than support from health professionals, and self-efficacy may have mediated the effect of support on some SMBs more than others. Prospective studies that assess the effects of social support with its mediators and moderators on diabetes self-management behaviors are a key next step in understanding the importance of social support to SMB. Communities and researchers working in partnership to improve diabetes SMB need to consider the effects of -and how best to mobilize -social support for specific SMBs in the design, implementation, and evaluation of their interventions.
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